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Abstract 
	 My Ph.D projects addressed 1) Myosalpinx contractions regulate the sperm migration in the oviduct and 
2) Endothelin-independent pathway induces contractions of mouse oviductal epithelial cells. 
 
1. To accomplish fertilization in the oviductal ampulla, ejaculated sperm are required to migrate through the 
female reproductive tract. However, this fundamental process largely remains unknown. In this study, I 
focused on the role of oviductal smooth muscle (myosalpinx) contractions in the sperm migration. 
Administration of prifinium bromide, padrin, to mice effectively suppressed myosalpinx contractions, 
resulting in a decreased rate of fertilization in a dose-dependent manner, and an abrogation of high-speed 
back-and-forth/shuttling flows of oviductal fluids around the isthmus. Regardless of padrin administration, 
no shuttling flows were found near the ampulla. In the isthmus, sperm formed a tight assemblage that was 
synchronized with the shuttling flows. The sperm assemblage was gradually loosened and then completely 
abolished near the ampulla. No sperm assemblage was formed in the isthmus when padrin was 
administered. These results suggest that myosalpinx contractions contribute to the formation of sperm 
assemblage in the isthmus, and to the transport of assemblage to the middle region of oviduct. It is also 
suggested that the motility of sperm may be essential for the migration of sperm from the middle oviductal 
region to the ampulla. 
2. The female reproductive tract is indispensable for the transport of ejaculated sperm and early embryos to 
accomplish fertilization and implantation, respectively. Radially symmetrical contractions and relaxations 
of smooth muscles (myosalpinx) generate oviductal peristalsis and function in the embryo transport from 
the oviductal ampulla to the uterus. Shuttling flows of oviductal fluids regulated by myosalpinx 
HBP form 4 
  School of Integrative and Global Majors 
Ph.D. Program in Human Biology (HBP)
  
 
contractions contribute to the transport of sperm from the isthmus to the middle region of oviduct. 
Although a well-known vasoactive peptide, endothelin, has been reported to induce oviductal peristalsis 
during the embryo transport, the key molecules involved in the oviductal contractions during the sperm 
migration are still unknown. This study aims to identify oviductal contraction-inducing factors by a 
collagen gel contraction assay system using oviductal epithelial cells (OEC). As compared with 
endothelin-3 isoform, oviductal extracts greatly induced contractions of OEC. The OEC contractions were 
not inhibited by endothelin receptor antagonist tezosentan. When oviductal extracts were separated by 
reverse-phase high-performance liquid chromatography (HPLC), several peaks exhibiting the contraction 
activity were found. Moreover, microarray of the oviducts indicated that genes involved in muscular 
contractions were upregulated in the period of sperm migration. These results suggest that oviductal 
extracts may contain OEC contraction-inducing factors that act independently of the endothelin pathway 
in sperm migration.  
